ABSTRACT. A 7-year-old intact female golden Retriever was referred for evaluation of an intraorbital mass of the left eye. Based on ophthalmoscopy, ultrasonography and magnetic resonance imaging (MRI), the tentative diagnosis was made as an intraocular neoplasia, especially choroidal melanoma. The orbital exenteration of the affected eye was performed. The mass was histologically diagnosed as malignant choroidal melanoma. No signs of recurrence and metastasis were detected by thoracic radiographs, blood examinations and MR images, and the dog was clinically healthy for 23 months after operation. KEY WORDS: canine, choroidal melanoma, magnetic resonance imaging (MRI).
Melanomas are the most common primary ocular tumor in dogs, although primary ocular tumors are relatively rare [1] . Most of primary melanomas in dogs arise from the anterior uveal tract such as the iris and ciliary body [1, 4, 11] , and primary choroidal melanoma is less common among primary ocular melanomas [2, 9] . Previous studies documented 4% of canine ocular melanomas to be of the choroidal origin and the behavioral and cytologic features were benign [3, 11] . Another report on benign choroidal melanoma in a dog showed that the tumor lesion did not change for 7 years, similar to that of human uveal nevus [10] . But the other case of canine choroidal melanoma with metastasis was reported [4] . The present paper describes ophthalmoscopy, magnetic resonance imaging (MRI), histopathology and a 23-month follow up of a choroidal melanoma in a dog.
A 7-year-old intact female golden Retriever was referred to Veterinary Medical Center (VMC) at the University of Tokyo for evaluation of an intraorbital mass of the left eye. Two months prior to referral, the owner noticed the blindness of the left eye of the dog and admitted to a practitioner. Opthalmic examinations revealed mydriasis and loss of menace reflex and direct pupilary light reflex in the left eye. Consensual pupilary light reflex was lost in the right eye. Then the patient was referred to another practitioner to examine the cause of the vision loss of the left eye, where the black pigmented and edematous retina around the optic nerve disk were found on ophthalmoscopy and diagnosed as inflammation of the nerve disk. The dog was treated with the taper dose of prednisone with an initial dose of 2 mg/kg/ day. Two weeks later, the dog received ophthalmoscopy and was revealed that the edematous area was reduced but the black-pigmented area was enlarged and rose up toward the vitreous. Ultrasonogram of the affected eye revealed the solid mass lesion which overlaying the optic disk area. Then the dog was referred to VMC for the detail evaluation of the solid mass by MRI.
On physical examination, the dog was clinically normal. Complete blood count and blood chemistry revealed no abnormal findings. On ophthalmic examination, the menace reflex and the pupilary light reflex were lost as seen in the practitioners. The intraocular pressure was within the normal range in both eyes; 12 mmHg in the right eye and 13 mmHg in the left eye, respectively. Ophthalmoscopy revealed the increased size of the pigmented area over the optic disk (Fig. 1) . No evidence of the retinal detachment was present. MR images were obtained with a 0.3-Tesla unit (MRP-7000 AD/AIRIS, Hitachi Medical Co., Tokyo, Japan). MR images revealed a mass overlaying the optic disc area, which proliferated toward the postorbital space. On T1-weighted images, the mass was isointense in its margin and hypointense in its central area ( Fig. 2A) . On T2-weighted images, the mass was hypointense (Fig. 2B) . Enhanced T1-weighted images after the intravenous administration of gadoliniumDTPA (Magnebisto  Nihon Shering, Inc. Osaka. 0.3 ml/kg) revealed the mass with a slight enhancement in intensity. A tentative diagnosis of intraocular neoplasia, with being strongly suspected to be melanoma, was made based on these examinations. Then the dog underwent orbital exenteration. The dog was recovered from surgery without any events and discharged in 3 days.
The tumor mass was solid, black in color and 7 mm in diameter, and located around the optic disk and infiltrated toward the postorbital area. Histopathology revealed diffuse proliferation of melanin-pigmented neoplastic cells in the choroid around the optic nerve, optic nerve itself and the surrounding fat and connective tissue, and extended to the postorbital space along the optic nerve (Fig. 3A) . The tumor cells were also found in the vessels of the area. Bleached sections revealed that the tumor cells were relatively large and oval to multangular in shape and arranged in sheet. The nucleus of the tumor cells was small, clear and oval and mitotic figures were rare (Fig. 3B) . Histopathologically the tumor was diagnosed as choroidal malignant melanoma with invasion into surrounding tissues including the optic nerve.
Three months after the surgery, MRI was undertaken, when the left orbital area was shown to be isointense to hyperintense on both T1-and T2-weighted images. On enhanced T1-weighted images, there was the enhanced area, however cytology by aspiration of the enhanced area revealed no neoplastic cells.
On examinations by 23 months of post operation, including thoracic radiographs, blood examinations and MR images, there were no signs of recurrence and metastasis and the dog was clinically healthy.
Choroidal melanoma is a relatively rare neoplasia in dogs, and most of cases previously reported were discovered casually in ophthalmoscopy for other purposes [1, 7] . In the present case, the owner noticed vision loss of an affected eye, perhaps due to the location of the neoplasia. Most of canine ocular melanomas are benign, and in some of the cases with choroidal melanomas, no clinical signs appeared for several years without any treatments [7, 10] . In addition, as there are no avaiable data on whether enucleation increases or decreases the risk of metastasis [11] , it is still controversial to do enucleation for a dog with normotensive and noninflammed globes containing melanoma. In the present case, repeated ophthalmoscopy revealed the enlarged black-pigmented area in two weeks and the precise imaging by ultrasonogram and MRI revealed the protruded mass in the postorbital space. Based on these findings, surgery of enucleation was undertaken.
MR images of the present case did not showed the char- acteristic image of the melanoma. MR images of melanoma masses are characterized by high signal intensity on T1-weighted images and low signal intensity on T2-weighted images due to the presence of melanin [5, 8] . In the present case, signal intensity of the lesion on T2-weighted images was low probably because of a large amount of pigments within the tumor cells. The signal intensity on T1-weighted images was not high. This may be due to a large amount of fat tissues existing in the orbit, which may affect the signal intensity of the lesion. It has been reported that the fat suppression technique of MR image is valuable when confirming the diagnosis of the extraocular melanoma [6, 8] . This technique might be helpful to exclude possible artifacts in this case. Postoperative enhanced T2-weighted images obtained 92 days after surgery showed enhancement at the left orbital area, and a recurrence was suspected, however cytology and the follow-up MR images obtained at 23 months postoperatively revealed no evidence of recurrence. The enhanced area might be an inflammatory change after surgery. However, the tumor cells were histologically found in the vessels of the tissue at the margin of the tumor when enucleated. In addition, delayed metastasis at 21 months after surgery was reported [4] in a canine case with choroidal melanoma, therefore further monitoring of recurrence should be conducted.
